The time evolution of the energy dissipation in heavy ion collisions is expressed by a nonMarkovian Langevin equation which has two relaxation times. It is suggested that the kinetic energy above the Coulomb barrier dissipates rapidly with the same relaxation time as the fast process of the mass transport.
The phenomenological analyses of the time evolution of deep-inelastic heavy ion collisions are usually performed by using the diffusion modeL 1 ),2) The dissipation of kinetic energy can generally be well described 2 ) by the Langevin equation of a Markov process such as
-:7 =y'E+P(t),
where P( t) denotes a fluctuating force with zero average,
<P(t»=O, <p(t)P(t'
=2Do(t-t'J. (2) Here, < ) means the ensemble average and D is the diffusion coefficient. But there are some experimental data3)~5) which have two relaxation times and cannot be described by Eq. 0). In the present paper we introduce a term d 4 E/dt 2 in Eq. (1) . Then the Langevin equation for the kinetic energy becomes nonMarkovian and is written as
The solution of Eq. (3) is given by where ;\1=+(P'+P'I), ;\2=~-(P'-P'1) with P' 1 =(P'2-4/)112. The average total kinetic energy loss (TKEL=Eo-E) is obtained from Eq. (4) , Eoss = <T KEL) (5) where the constants C. and C2 are so determined that the value of C. + C2 is equal to the available kinetic energy Eo to dissipate. The variance ()E 2 = <E2) -<E)2 is also obtained from Eq. (4),
.,,)}.
It is seen that Eq. (3) is a quite natural extension of Eq. 0) which describes the Ornstein-Uhlenbeck process; the variance ()E 2 approaches its maximum value DP'1r twice as fast as EIOSS (see Eqs. (5) and (6». A numerical example of Eqs. (5) and (6) is presented in Fig. 1 by solid curves for the 1l0Pd + 208Pb reaction at E Pb = 1180 Me V (Ecm = 408 MeV):) The optimun fit to the data is obtained under the constraint that C. + C2 "::Ecm; C. = 110 MeV, C2=300 MeV, r=p'-1=10
x 10-22 sec and y = 0.00020 X 10 44 sec-2 . We assume that D= 1 x 10 22 MeV sec-1 in Fig. 1 .
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Vol. 66, No.3 The experimental values of E,oss are well reproduced. But the value of (5£2 presented by the solid curve in Fig. 1 is not likely to be followed by experimental data since the curve rises too slowly with t compared with that of E,oss. Thus far the parameters C and C2 are considered as constants. It is possible to consider a set of solutions which satisfy Eq. (3). In other words, the coefficients C and C2 are not necessarily fixed numbers, but may distribute at random. We assume that the value of C deviates from its average (C)*) by 0 and the value of C2
deviates from (C2) t by ~ 0, i.e. C = (C) + 0 and C2 = (C2) ~ o. We may also assume non-*) We use the notation { } to indicate the average over the set of solutions, i.e., the set of the coefficients C and C2. This set is independent of the random force P( t).
vanishing value for the variance «(2), paral· leI to the work by Rehm,") in which the massfragmentation degree of freedom was considered. Then the variance of TKEL is given by (5£2 of Eq. (6) plus {(2)(e-A,t~e-A,t)2 and the resulting values of the variance is expressed by the dashed curve in Fig. 1 if we assume the deviation of 10 percents, i.e., «(2) = 100 Me V 2 • Therefore it is very interesting to know whether the variance (5£2 given by Eq. (6) reproduces the experimental data or additional terms such as { (2) 
-Pt )2+2D! -~(l-e-Pt)(3-e-Pt). (10)
The expression of 6A 2 given by Eq. (10) is the same as that given by Ref. 6) since the expression of 6A 2 does not contain the parameter a. Equation (9) tells that the net transfer of mass occurs after the relaxation time r = (3-1.
The average values of A and Z calculated by making use of Eq. (9) are compared with the experimental data on the 1l0Pd+ 20B Pb 
where Eav( = TKE -Vc) is the available kinetic energy to dissipate at each instance and /1 is the reduced mass of the system. By subtracting the recoil energy loss Eav//1 from the measured energy loss, the structure energy DE is extracted from the experimental data. Whereas, if we take the average of Eq. with the experimental data and to determine whether (0 2 )=0 or not. The average dissipation energy per exchanged nucleon is about 6 Me V at t = 0 and decrease rapidly as the reaction proceeds, This value corresponds to the energy of a single jump in the random walk model.
